Introduction {#section3-2055116920917839}
============

Chronic nasal discharge is frequently encountered in feline veterinary medicine. A variety of causes are involved in the complex and sometimes unclear aetiology of chronic nasal disease and a specific diagnosis is needed to provide appropriate management. Common causes of nasal disease include infectious (commonly viral) disease potentially leading to chronic rhinitis, neoplasia, trauma, foreign bodies, anatomical defects such as stenotic nares or cleft palate, oronasal fistula and dental disease.^[@bibr1-2055116920917839],[@bibr2-2055116920917839]^ Nasopharyngeal conditions such as polyps or nasopharyngeal stenosis may cause similar clinical signs, in particular stertor, and should be included in the differential diagnosis.^[@bibr3-2055116920917839]^ Diagnosis of specific nasal diseases relies on a combination of techniques, including radiography, CT, rhinoscopy, cytology, bacterial and fungal culture, and histopathology of biopsy samples.^[@bibr4-2055116920917839],[@bibr5-2055116920917839]^ Chronic rhinitis and neoplasia have been reported to be the most common causes of feline nasal disease.^[@bibr2-2055116920917839]^ However, dysplastic lesions of the nose, rather than neoplastic fibro-osseous lesions, are poorly described in veterinary medicine. Benign, intra-osseous, proliferative fibro-osseous lesions (PFOLs) are a group of lesions characterised by replacement of normal bone by a proliferative fibrous matrix with various degrees of mineralisation and ossification.^[@bibr6-2055116920917839]^ In human medicine, benign PFOLs include ossifying fibroma (OF), fibrous dysplasia (FD) and cemento-osseous dysplasia (COD), among others.^[@bibr7-2055116920917839],[@bibr8-2055116920917839]^ Low-grade osteosarcomas (LG-OSAs) should also be included in the differential diagnosis of mandibular PFOLs as they share histological resemblances with these benign lesions.^[@bibr9-2055116920917839]^ Reports in small animals are uncommon,^[@bibr10-2055116920917839][@bibr11-2055116920917839][@bibr12-2055116920917839][@bibr13-2055116920917839][@bibr14-2055116920917839][@bibr15-2055116920917839]--[@bibr16-2055116920917839]^ and some of the forms described in people have not been reported in veterinary medicine. Reaching a definitive diagnosis of a fibro-osseous lesion poses a challenge for human and veterinary pathologists owing to the similarity of the different subtypes (OF, FD, COD, LG-OSA) in their microscopic appearance.^[@bibr9-2055116920917839]^

This report describes the diagnosis and surgical treatment of a large, expansile, non-neoplastic, non-inflammatory hyperplastic/dysplastic fibrous lesion originating from the nasal cavity of a cat.

Case description {#section4-2055116920917839}
================

A 13-year-old female neutered domestic longhair cat weighing 3.9 kg was presented to a referral centre for investigation of chronic sneezing with a persistent right-sided mucopurulent nasal discharge. The owners reported some response to a 3-week course of doxycycline, but the signs recurred once treatment was stopped. A subsequent 4-week course of doxycycline and a 10-day course of marbofloxacin did not result in any improvement. At the referring clinic an intra-oral radiograph showed a unilateral soft tissue opacity within the nasal chamber. A nasal flush revealed a marked neutrophilic inflammation with \>90% of the cells being deteriorated/degenerated; it appeared to be septic on both cytology and culture (*Pseudomonas aeruginosa, Pasteurella* species and *Enterococcus* species isolated, along with oropharyngeal contamination). Bacterial rhinitis was suspected but considered unlikely to be the primary process. Fine-needle aspiration of the submandibular area revealed reactive lymphoid tissue with mild eosinophilic lymphadenitis. A pharyngeal impression smear was also performed and showed some mild neutrophilic inflammation and possibly some mild hyperplasia or dysplasia (Greendale Veterinary Diagnostics).

On examination, the cat was quiet and alert, and in thin body condition (body condition score 3/9). There was reduced airflow in the left nostril and absent airflow in the right nostril; this was assessed using a wisp of cotton while closing the mouth and occluding the alternate nostril. There was a serous discharge from the right nostril and stertor on inspiration. There was no facial deformation.

A complete blood count and biochemistry revealed a mild-to-moderate non-regenerative anaemia (packed cell volume 23.1%) without any other associated abnormality. CT of the head and thorax under general anaesthesia (followed by normograde and retrograde rhinoscopy) revealed an irregularly marginated contrast-enhancing expansile mixed bone and soft tissue mass filling the right nasal cavity centred at the level of the last left upper premolar, with a honeycomb-like appearance ([Figure 1](#fig1-2055116920917839){ref-type="fig"}). The mass extended rostrally to the rostral margin of the maxilla, and caudally to the choana. The presence of the mass may have obstructed mucous flow from the frontal and sphenoidal sinuses on the right, resulting in the filling of both with fluid ([Figure 2](#fig2-2055116920917839){ref-type="fig"}).

![Dorsal reconstruction at the level of the nasopharynx showing the mass filling the choanae and partially occluding the entire rostral nasopharynx but for the narrow gas-filled channel on the left](10.1177_2055116920917839-fig1){#fig1-2055116920917839}

![Sagittal reconstruction showing the mass filling the right nasal cavity from rostral maxilla to choanae. The arrow indicates the fluid-filled frontal sinus](10.1177_2055116920917839-fig2){#fig2-2055116920917839}

Thinning and destruction of the cribriform plate was seen ([Figure 3](#fig3-2055116920917839){ref-type="fig"}), along with similar changes in the frontal and palatal bones, basal lamina of the sphenoid and caudal vomer where the mass had expanded to invade the left nasal chamber, the calvarium, the left orbit and the nasopharynx ([Figures 4](#fig4-2055116920917839){ref-type="fig"} and [5](#fig5-2055116920917839){ref-type="fig"}). At the level of the choanae the mass nearly filled the air passage, leaving a narrow channel on the left. There was mild right exophthalmos.

![Dorsal reconstruction at the level of the orbit, showing invasion through the right cribriform plate (arrow)](10.1177_2055116920917839-fig3){#fig3-2055116920917839}

![Dorsal reconstruction at the level of the sphenoidal sinus, showing the mass destroying the right frontal bone and invading the right orbit (arrowheads), and fluid filling of the right sphenoidal sinus (arrow) due to obstruction of drainage by the mass](10.1177_2055116920917839-fig4){#fig4-2055116920917839}

![Transverse reconstruction at the level of the cribriform plate showing the fluid-filled left frontal sinus (F), and expansion of the mass through the left cribriform plate (long arrow), the frontal bone on the medial aspect of the left orbit (short arrow), and the palatal bone (arrowhead).](10.1177_2055116920917839-fig5){#fig5-2055116920917839}

Rhinoscopy showed a large mass lesion within the caudal nasopharynx obstructing the choana on the right and extending over to the left ([Figure 6](#fig6-2055116920917839){ref-type="fig"}). Multiple biopsies were taken and submitted for histopathology and bacterial and fungal culture.

![Retrograde rhinoscopic image showing the mass obstructing the right choana and spreading to the left](10.1177_2055116920917839-fig6){#fig6-2055116920917839}

Microscopic examination revealed parts of an expansile lesion compressing adjacent normal tissues, composed of moderately cellular fibrous stroma containing multifocal areas of trabecular woven bone and partially mineralised osteoid matrix ([Figure 7](#fig7-2055116920917839){ref-type="fig"}). These trabeculae were not obviously lined by osteoblasts, and osteoclasts appeared to be rare. The lesion also contained rare foci of chondroid matrix (not shown). Mitotic figures were not noted. The provisional differential diagnosis based on histopathology of the biopsy was fibro-osseous hyperplasia or dysplasia, but the possibility of OF, or an LG-OSA with osteoid and chondroid formation, could not be entirely excluded. Given the presence of the inflammation, this could have represented a chronic, reactive change.

![Photomicrograph of a biopsy sample showing soft tissues expanded by areas of moderately cellular fibrous stroma containing multifocal areas of trabecular bone, and partially mineralised osteoid matrix. Haematoxylin and eosin × 20](10.1177_2055116920917839-fig7){#fig7-2055116920917839}

Mass removal was carried out via a ventral rhinotomy. The mucoperiosteum was sharply incised and subsequently undermined and retracted laterally to expose the hard palate. A large bone window was created with a pneumatic burr, which allowed access to the ventral nasal cavity. The relatively soft consistency of the mass meant that adequate curettage and removal could be performed. The majority of the pathological tissue was removed via the ventral approach; however, residual tissue was also removed via the nares. Incomplete resection was expected with this procedure. The patient ate within 24 h after surgery. Serosanguinous nasal discharge was noted for several days; however, airflow and preoperative stertor had resolved.

Histopathological assessment of the samples obtained during surgery was performed at a second histopathology laboratory (SYNLAB VPG Histology), and revealed that the turbinate submucosa was variably expanded by multiple, often-small anastomosing trabeculae of reactive woven bone. These trabeculae were mostly not lined by osteoblasts and osteoclasts appeared to be rare. The intertrabecular space was filled with fibrous connective tissue, which contained moderate numbers of spindle cells within an abundant collagenous matrix. These cells had indistinct cell borders and contained small amounts of eosinophilic cytoplasm. Nuclei were oval with stippled chromatin and inconspicuous nucleoli. Mitoses were fewer than 1 in 10 high-power fields. In the periphery of the examined biopsy sections, frequently a rim of more mature bone was present. These observations, in addition to the CT findings, confirmed the suspicion of fibrous dysplasia. There was not a clean margin of excision, as expected at the time of surgery.

The patient was re-examined 2 weeks after surgery. The owners reported a short period of pseudoptyalism that spontaneously resolved. A mild nasal discharge could also be observed. The patient remains alive 15 months post-procedure, with intermittent nasal discharge that responds to broad spectrum antibiotic treatment.

Discussion {#section5-2055116920917839}
==========

This case describes an unusual nasal pathology in a cat. To our knowledge, there are no previous reports involving a non-neoplastic, non-inflammatory expansile feline nasal tumour. A similar case was described in a 3-year-old Welsh Terrier treated with a dorsal rhinotomy and mass removal leading to a complete resolution of the clinical signs without any recurrence 18 months later.^[@bibr17-2055116920917839]^ However, the histopathological findings in that case were more consistent with osseous hyperplasia than fibrous dysplasia.

Differentiating benign PFOLs by histopathology alone is extremely difficult given the significant overlap in histological features; therefore, a diagnosis of PFOL should also take into consideration radiographic and clinical features.^[@bibr7-2055116920917839],[@bibr8-2055116920917839],[@bibr18-2055116920917839]^ Soltero-Rivera et al^[@bibr9-2055116920917839]^ reviewed 15 cases of canine oral masses initially diagnosed as OF, probable OF, FD or osteoma, and reported that the histological appearance of the PFOL in this case series (OF and FD) was similar among many specimens and often did not lead to a definitive diagnosis. Ultimately, final classification of a lesion as OF or FD is reported to rely on imaging demonstrating a well-circumscribed mass for OF vs ill-defined margins for FD, as described in the human literature.^[@bibr7-2055116920917839],[@bibr8-2055116920917839],[@bibr18-2055116920917839]^ Sixty percent of the PFOLs evaluated by Soltero-Rivera et al^[@bibr9-2055116920917839]^ needed reclassification after initial histological diagnosis following re-evaluation of biopsy samples in the light of the imaging results. This illustrates the importance of radiographic and clinical features when investigating PFOLs.

In humans, PFOLs share not only several clinical, radiological and histological similarities, but also have different behaviours, which are not reported in animals. OF, in particular the 'juvenile' histological subtype, may have a locally aggressive behaviour resulting in destruction of the adjacent structures, and a high risk for recurrence with incomplete removal.^[@bibr6-2055116920917839]^

The gold standard of treatment for PFOLs, osteomas and LG-OSAs involving the jaw in dogs is removal with up to 2 cm bone margins to maximise the likelihood of clean surgical margins and so minimise recurrence.^[@bibr10-2055116920917839],[@bibr12-2055116920917839],[@bibr13-2055116920917839],[@bibr18-2055116920917839]^ In cases where complete excision is not possible, radiation therapy may be considered, but development of secondary malignancies has been reported in previously irradiated cases of human FD. Wide surgical resection was not considered in the present case owing to the lysis of the cribiform plate and the lower morbidity associated with an incomplete resection.

Conclusions {#section6-2055116920917839}
===========

This case highlights the importance of collaboration between the pathologist, radiologist and clinician in evaluating benign PFOLs owing to their microscopic resemblance and differences to each other, as well as their variable appearance on imaging. Despite previous retrospectives studies and re-examination of the histological samples, accurate classification remains a challenge.^[@bibr6-2055116920917839],[@bibr9-2055116920917839]^ Fibrous dysplasia and ossifying fibroma should be considered as differential diagnoses for expansile nasal masses in cats, and surgical resection can be considered as a treatment option. Longer-term follow-up is required to predict prognosis.
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